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ADJUSTABLE DOWELING JIG

CROSS-REFERENCE TO RELATED PATEN'T
APPLICATIONS

This patent application 1s a Continuation-in-Part of co-

pending U.S. patent application Ser. No. 12/813,154, filed
Jun. 10, 2010 the entire teachings and disclosure of which are

incorporated herein by reference thereto.

FIELD OF THE INVENTION

This invention generally relates to tools for woodworking,
and more specifically to doweling jigs used for placing dowel
holes 1n a workpiece.

BACKGROUND OF THE INVENTION

Doweling j1gs are used 1n woodworking to generate dowel
holes 1n aworkpiece. The jig has several bore guides arranged
at fixed distances relative to a reference point of the j1g. The
bore guides generally have open bores that allow a boring tool
such as a drill to pass through a portion of the jig and dnll
dowel holes 1n the workpiece. The holes receive dowels used
to j01n workpieces together. Once a dowel hole 1s drilled, a
portion of a dowel 1s inserted into the dowel hole, leaving a
portion of the dowel exposed. The workpiece 1s then joined to
a subsequent workpiece having a like dowel hole, generated
by a similar process, by mserting the exposed portion of the
dowel 1nto the dowel hole of the subsequent workpiece. The
above process 1s generally used 1n the formation of “face,”
“corner” and “T” joints commonly used 1n woodworking.

Unfortunately, contemporary doweling jigs present several
drawbacks. For example, contemporary doweling j1gs are
designed to place dowel holes at several fixed dimensions
relative to a reference point of the j1g. Accordingly, when a
workpiece 1s clamped against the reference point of the jig,
the bore guide 1s positioned at a fixed distance relative to the
workpiece. As a result, contemporary doweling jigs are lim-
ited to forming dowel holes at a number of predefined loca-
tions as measured from a reference point of the j1g, regardless
of the dimensions of the workpiece operated upon.

Additionally, many doweling jigs operate on a single work-
piece at a time. Once dowel holes are formed 1n that work-
piece, the j1g 1s removed, and mounted to a subsequent work-
piece. Unfortunately, because of this refixturing, there 1s a
risk that the resulting dowel holes will not properly match up
with the first board’s dowel holes, so that there 1s a noticeable
and undesirable edge at the joint formed by the boards. Such
a result 1s particularly undesirable where a flat surface
between mating boards 1s desired, such as in table tops or
other similar designs.

In view of the above, there 1s a desire in the art for a
doweling j1g that alleviates the above problems as well as
other problems associated with current doweling ji1g designs.

Embodiments of the invention provide such a doweling jig.
These and other advantages of the invention, as well as addi-
tional 1inventive features, will be apparent from the descrip-
tion of the invention provided herein.

BRIEF SUMMARY OF THE INVENTION

In view of the above, embodiments of the present invention
provide an adjustable doweling jig that overcomes existing,
problems 1n the art. More particularly, embodiments of the
present nvention provide a new and improved adjustable
doweling j1g having a plurality of bore guides that are adjust-
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able relative to a base so that the j1g 1s not limited to a
predefined number of bore guide locations. Still more par-
ticularly, embodiments of the present invention provide an
adjustable doweling jig that has a plurality of bore guides that
are simultaneously positionable relative to multiple boards
using a single control, thereby reducing labor costs and the
time required to manufacture the holes. Still more particu-
larly, embodiments of the present invention provide an adjust-
able doweling j1g that reduces or minimizes mating doweling
hole mismatch by allowing a user to manufacture multiple
doweling holes 1n multiple boards 1n a single fixturing opera-
tion.

In a first aspect, embodiments of the invention provide an
adjustable doweling j1g having a base defining a first refer-
ence point against which a workpiece 1s positioned during a
boring operation. A bore guide carrier having at least one bore
guide, 1s adjustably positionable relative to the base to adjust
the position of the bore guide relative to the first reference
point. The adjustable doweling j1g according to this aspect
further includes a reference abutment providing a second
reference point, the bore guide carrier being adjustably posi-
tionable relative to the second reference point such that
clamping a reference board between the bore guide carrier
and the second reference point positions the bore guide rela-
tive to the first reference point such that the bore guide 1s
centered on the workpiece when the workpiece 1s positioned
against the first reference point.

In a subsidiary embodiment of the first aspect, the refer-
ence abutment 1s adjustably positionable relative to the base
to adjust the position of the second reference point relative to
the first reference point. In a further subsidiary embodiment
of the first aspect, the bore guide carrier and reference abut-
ment move 1n equal and opposite directions relative to the
base.

In yet another subsidiary embodiment of the first aspect,
the adjustable doweling jig further includes an adjustment
mechanism, wherein the reference abutment and bore guide
carrier are mechanically coupled to the adjustment mecha-
nism. According to this subsidiary embodiment, the adjust-
ment mechanism has a single control for simultaneously posi-
tioning the bore guide carrier and reference abutment
symmetrically relative to the base.

In yet another subsidiary embodiment of the first aspect,
half of the distance between an inner most surface of the bore
guide carrier and the reference abutment 1s equal to the dis-
tance from the first reference point to a center axis of the bore
guide.

In yet another subsidiary embodiment of the first aspect,
the at least one bore guide 1s removable from the bore guide
carrier. In another embodiment, the at least one bore guide 1s
formed as part of the bore guide carrier such that the at least
one bore guide 1s provided by a bore extending through the
bore guide carrier.

In a second aspect, embodiments of the mvention provide
an adjustable doweling jig that includes a base having an
abutment structure. The adjustable doweling jig further
includes a first and a second bore guide carrier and an adjust-
ment mechanism configured to simultaneously adjust a posi-
tion of each of the first and second bore guide carriers sym-
metrically relative to the abutment structure.

In a subsidiary embodiment of the second aspect, the
adjustment mechanism has a single adjustment control, and
wherein manipulation of the single adjustment control simul-
taneously adjusts the positions of the first and second bore
guide carriers symmetrically relative to the abutment struc-
ture. Additionally, and 1n other subsidiary embodiments of
the second aspect, the adjustment mechanism includes a lead
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screw 1n mechanical communication with the single adjust-
ment control. The lead screw has a first threaded portion and

a second threaded portion having threads 1n an opposite direc-
tion as the first threaded portion. The first and the second bore
guide carriers are coupled to the lead screw. The first bore °
guide carrier moves along the first threaded portion 1n a first
direction and the second bore guide carrier moves along the
second threaded portion 1n a second direction. The first and
second directions are opposite one another such that manipu-
lation of the single control causes the first and second bore
guide carriers to move 1n equal and opposite directions rela-
tive to the abutment structure.

In another subsidiary embodiment of the second aspect, the
first bore guide carrier carries at least one first bore guide and
the second bore guide carrier carries at least one second bore
guide. The at least one first and second bore guides each
having an opening extending therethrough that defines a cen-
ter axis of each ofthe at least one first and second bore guides.

In a further subsidiary embodiment of the second aspect,
the first bore guide carrier has a first reference abutment and
the second bore guide carrier has a second reference abut-
ment. The first and second reference abutments are config-
ured to clamp a reference work piece therebetween such that

the reference work piece 1s centered relative to a center line of
the abutment structure.

In yet another subsidiary embodiment of the second aspect,
half of the linear distance between the first and the second
reference abutments 1s equal to a linear distance measured
from the center axis of the first bore guide to a first abutment
surface of the abutment structure regardless of the position of
the first bore guide carrier. Additionally, the linear distance
between the first and the second reference abutments 1s equal
to a linear distance measured from the center axis of the
second bore guide to the second abutment surface of the
abutment structure regardless of the position of the second
bore guide carrier.

In yet another subsidiary embodiment of the second aspect,
half of the linear distance between the first and second refer-
ence surfaces 1s equal to the linear distance between the first
reference abutment and the center axis of the first bore guide.
Additionally, half of the linear distance between the first and
second reference surfaces 1s equal to the linear distance
between the second reference abutment and the center axis of
the second bore guide.

In a third aspect, embodiments of the invention provide a
method for boring doweling holes, that includes the steps of
clamping a first work piece against a first abutment surface of
an abutment structure and adjusting simultaneously the posi-
tion of a bore guide carrier and the position of a reference 50
abutment relative to the abutment structure to center a {first
bore guide on the first work piece.

In a subsidiary embodiment of the third aspect, the step of
adjusting includes adjusting the position of the bore guide
carrier and the position of the reference abutment such that a
reference work piece 1s clamped therebetween. In yet another
subsidiary embodiment of the third aspect, the step of adjust-
ing includes moving the bore guide carrier and the reference
abutment 1n equal and opposite directions relative to the abut-
ment structure.

In yet another subsidiary embodiment of the third aspect,
the step of clamping a second work piece against a second
abutment surface of the abutment structure prior to the step of
adjusting, and the step of adjusting further comprises center-
ing a second bore guide on the second work piece. In still 65
another subsidiary embodiment of the third aspect, the step of
adjusting includes centering the first bore guide on the first
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work piece and the second bore guide on the second work
piece symmetrically relative to a center of the abutment struc-
ture.

In a fourth aspect, embodiments of the invention provide an
adjustable doweling j1g including a base that has an abutment
portion providing first and second reference points against
which workpieces can be located. A first bore guide carrier
provides a first bore guide having a first central axis. A second
bore guide carrier provides a second bore guide having a
second central axis. The first and second bore guide carriers
being movable relative to the abutment portion. The adjust-
able doweling j1g further includes an adjustment mechanism
coupled to the first and second bore guide carriers to adjust the
position of the first and second bore guide carriers relative to
the abutment portion. Such adjustment occurs such that a first
distance between the first center axis and the first reference
point always remains equal to a second distance between the
second center axis and the second reference point.

In a subsidiary embodiment of the fourth aspect, the first
bore guide carrier has a first abutment surface and the second
bore guide carrier has a second abutment surface. The first
abutment surface and the first center axis are spaced apart by
a third distance. The second abutment surface and the second
center axis are spaced apart by a fourth distance. The first and
second reference points are spaced apart a fifth distance. The
sum of the third distance and the fourth distance 1s equal to the
fifth distance. In yet another subsidiary embodiment of the
fourth aspect, the third distance 1s equal to half of the fifth
distance, and the fourth distance 1s equal to half of the fifth
distance.

In another aspect, an adjustable doweling j1g 1s provided.
An adjustable doweling j1g according to this aspect includes
a base structure including an abutment portion that defines a
first locating surface for locating a workpiece. At least one
adjustable bore guide carrier 1s mounted to the base structure
and adjustable relative thereto. The at least one adjustable
bore guide carrier 1s 1n abutted contacted with a second locat-
ing surface provided by the base structure. At least one adjust-
ment mechanism for biasing the at least one bore guide carrier
into abutted contact with the at least one second locating
surface 1s also provided.

The base structure includes a horizontal structure, and an
abutment structure removable from the horizontal structure.
The abutment structure includes a pair of locating tabs and the
horizontal structure includes a pair of locating slots. The
locating tabs are recerved by the locating slots when the
abutment structure 1s 1nstalled in the horizontal structure.

Each locating slot includes a pair of machine locating
surfaces 1n opposed space relation. The pair of machine locat-
ing surfaces are spaced at a distance substantially equal to a
width of each of the pair of locating tabs.

The at least one adjustable bore guide carrier includes a
pair of inner most bore guide carriers, and a pair of outer most
bore guide carriers. The mner most bore guide carriers
include inner most projections which abut the second locating
surface and 1include outer most projections which abut inner
most projections of the outer most bore guide carriers.

In a subsidiary embodiment, the at least one adjustment
mechanism includes a pair of adjustment mechamisms. Each
of the pair of adjustment mechanisms includes a set screw.
One set screw 1s positioned to bias one of the outer most pair
of bore guide carriers into abutted contact with one of the
inner most pair of bore guide carriers. The other set screw 1s
positioned to bias the other one of the outer most bore guide
carriers into abutted contact with the other one of the mner
most pair of bore guide carriers.
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In another aspect, an adjustable doweling j1g 1s provided.
The adjustable doweling ji1g includes a base having an abut-

ment structure. A first and second bore guide carrier are
positioned on either side of the abutment structure. An adjust-
ment mechanism 1s provided for adjusting the position of
cach of the first and second bore guide carriers relative to the
abutment structure.

In certain embodiments, the base includes a horizontal
structure, and the abutment structure 1s removably mounted to
the horizontal structure. The first and second bore guide car-
riers are removably mounted to the horizontal structure.

The abutment structure includes a pair of locating tabs each
having machined opposed first locating surfaces. The hori-
zontal structure includes a pair of locating slots each having a
pair of machined opposed second locating surfaces. The first
and second machined locating surfaces are in contact with
one another such that the abutant structure 1s substantially
perpendicular to the horizontal structure.

The adjustment mechanism includes a first set screw posi-
tion to bias the first bore guide carrier towards the abutment
structure. The adjustment mechamism also includes a second
set screw positioned to bias the second bore guide carrier
towards the abutment structure.

In yet another aspect, a method for manufacturing a dow-
cling ji1g 1s provided. A method according to this aspect
includes forming a horizontal structure, and forming an abut-
ment structure. The method also includes machining a pair of
first locating surfaces in opposed space relation to one another
on the abutment structure. The method also includes machin-
ing two pairs of second locating surfaces on the horizontal
structure. The second locating surfaces of each pair are 1n
opposed space relation. The method also includes installing
the abutment structure on the horizontal structure such that
the pair of first locating surfaces are in abutted contact with
the two pairs of second locating surfaces.

In certain embodiments, the step of machining a pair of first
locating surfaces includes machining opposed sides of the
abutment structure. In certain embodiments, the step of
machining the two pairs of second locating surfaces includes
machining opposed sides of a pair of slots.

Other aspects, objectives and advantages of the invention
will become more apparent from the following detailed
description when taken 1n conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated 1n and forming
a part of the specification illustrate several aspects of the
present mnvention and, together with the description, serve to
explain the principles of the mvention. In the drawings:

FIG. 1 15 a perspective view of an exemplary embodiment
of an adjustable doweling j1g according to the teachings of the
present invention mounted on a work table with work pieces
clamped thereto;

FIG. 2 1s a perspective view of the doweling jig of FIG. 1;

FIG. 3 1s an exploded partial side cross section of the
adjustable doweling j1g of FIG. 1;

FI1G. 4 1s an exploded perspective view of the doweling j1g
of FIG. 1;

FIG. 5 15 a top view of the doweling j1g of FIG. 1;

FIG. 6 1s a front cross sectional view of the doweling j1g of
FIG. 1, with work pieces and a reference work piece clamped
thereto;

FIG. 7 1s a side cross sectional view of the adjustable
doweling j1g of FIG. 1 1n an alternate configuration;

FIG. 8 15 a perspective view of the doweling j1g of FIG. 1;
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FIG. 9 1s a top view of the doweling j1g of FIG. 1;
FIG. 10 1s a left side view of the doweling j1g of FIG. 1;

FIG. 11 1s a front view of the doweling j1g of FIG. 1;

FIG. 12 1s a right side view of the doweling j1g of FIG. 1;

FIG. 13 1s a back view of the doweling j1g of FIG. 1;

FIG. 14 1s a bottom view of the doweling j1g of FIG. 1.

FIG. 15 1s a perspective view of an another embodiment of
a doweling j1g according to the teachings of the present mnven-
tion;

FIG. 16 1s a perspective exploded view of the doweling j1g
of FIG. 15;

FIG. 17 1s a perspective partial cross section of the dowel-
ing j1g of FIG. 15;

FIG. 18 1s a bottom perspective view of the doweling j1g of
FIG. 15;

FIG. 19 1s a top view of the doweling j1g of FIG. 15;

FIG. 20 1s a side view of the doweling jig of FIG. 15;

FIG. 21 1s a front view of the doweling j1g of FIG. 15;

FIG. 22 1s a side view of the doweling j1g of FIG. 15,
opposite the side shown 1n FIG. 20; and

FIG. 23 1s a back view of the doweling j1g of FIG. 15.

While the invention will be described in connection with
certain preferred embodiments, there 1s no intent to limait 1t to
those embodiments. On the contrary, the intent 1s to cover all
alternatives, modifications and equivalents as included within
the spinit and scope of the mvention as defined by the
appended claims.

DETAILED DESCRIPTION OF THE INVENTION

Turnming now to the drawings, an adjustable doweling j1g 10
mounted to a work table 8 1s 1llustrated in FIG. 1. The adjust-
able doweling j1g 10 has a pair of adjustable bore guide
carriers 12, 14 that are adjustable relative to a base structure
30 of the doweling j1g 10. The bore guide carriers 12, 14 are
adjustable by way of an adjustment mechanism 16 to thereby
position a plurality of bore guides 18 relative to a pair of work
pieces 20, 22 clamped to the adjustable doweling j1g 10.

In the 1llustrated embodiment, the bore guide carriers 12,
14 are 1dentical. However, 1t 1s recognized that they may take
on different forms, independent of one another, in other
embodiments. The bore guides 18 are adjustable to a variety
ol locations and do not have an otherwise fixed position such
as 1n the prior art devices described above. Once the bore
guides 18 are positioned 1n a desired location, a boring tool 32
can then be used to place the appropriate dowel holes 11 1nthe
workpieces 20, 22.

With reference to FIG. 2, the base structure 30 has an
abutment portion 34 and a horizontal portion 36. The abut-
ment portion 34 extends generally transversely away from the
horizontal portion 36. The abutment portion 34 has a first and
a second abutment surface 38, 40 (see also FI1G. 3) on oppos-
ing sides of the abutment portion 34. Each of the first and
second abutment surfaces 38, 40 functions as a reference
point to abut work pieces 20, 22 thereagainst. Although 1llus-
trated as forming a portion of the sides of the abutment por-
tion 34, the first and second abutment surfaces 38, 40 can each
encompass, respectively, an entire side of the abutment por-
tion 34 in other embodiments.

The abutment portion 34 also has a clamp mounting feature
provided by a locating surface 42 and locating holes 44. The
locating surface 42 and locating holes 44 are configured to
provide for an alternative mounting location for one of a pair
of clamp assemblies 24, 26. As will be described 1n greater
detail below, this allows the adjustable doweling jig 10 the
tflexibility to manufacture doweling holes 11 (see FI1G. 1) for
several types of joints, e.g. face and corner joints.
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The horizontal portion 36 of the base structure 30 1s gen-
erally rectangular 1n shape and has a plurality of slots 46
extending through top and bottom surfaces 48, 50 thereof.
The slots 46 are dimensioned to allow clearance for the bore
guides 18. The slots 46 also permit the boring tool 32 to pass
through the horizontal portion 36 and reach work pieces 20,

22 mounted to the adjustable doweling j1g 10 as illustrated 1n
FIG. 1.

The horizontal portion 36 also carries a plurality of static

bore guides 52 at a distal end 56 thereof. A plurality of dowel
slots 54 are also formed into the same distal end 56. The static
bore guides 52 and dowel slots 54 are generally aligned to
allow the adjustable doweling j1g 10 to be used to form dowel
holes for “I” type joints.

With retference to FIG. 3, a channel 58 1s formed 1nto the
bottom 50 of the horizontal portion 36 of the base structure
30. The channel 58 functions to locate the bore guide carriers
12, 14 relative to the base structure 30 by recerving a central
projection 60 of each bore guide carrier 12, 14. The channel
58 and the central projection 60 cooperate to allow for the
smooth sliding movement of the bore guide carriers 12, 14
relative to the base structure 30.

Each bore guide carrier 12, 14 has a channel 62 on either
side of the central projection 60. Each channel 62 has a flat
bottom with a bore guide hole 66 extending from a bottom
surface 68 of each bore guide carrier 12, 14 to a bottom
surface 70 of the channel 62. Each bore guide carrier 12, 14
has an additional bore guide hole 66 located approximate to a
distal end 72 of each bore guide carrier 12, 14. It 1s recog-
nized, however, that each bore guide carrier 12, 14 can carry
fewer or more bore guides 18 in other embodiments, and 1s
not limited to the specific configuration illustrated.

The bore guide holes 66 are dimensioned to receive and
retain the bore guides 18 therein. The bore guides 18 are
generally cylindrical in shape with an open bore 19 extending
therethrough. As illustrated 1in FIG. 3, the bore guides 18 can
possess various inner diameters to recerve various sizes of
boring tools 32 (see FIG. 1). Alternatively, the bore guide
carriers 12, 14 can directly provide bore guides that form a
portion of the bore guide carriers 12, 14. For example, a bore
guide could be molded or machined into each bore guide
carrier 12, 14 and function as a bore guide. As such, the bore
guides 18 need not be removable, but can be. However, one
advantage of removable bore guides 18 1s the ability to
quickly configure the doweling jig 10 for various operations.

Each bore guide carrier 12, 14 can also include a visual
indicator 15 configured to indicate the position of the bore
guide carriers 12, 14, and more specifically the center axis of
the bore guides 18, relative to the base structure 30. Addition-
ally, the horizontal portion 36 of the base structure 30 can
include a linear scale 17 (see F1G. 1) on the top surface 48 that
1s generally aligned with the visual indicator 135 of each of the
bore guide carriers 12, 14. The scale 17 can provide additional
dimensional information of the position of the bore guide
carriers 12, 14 relative to the base structure 30.

The bore guide carriers 12, 14 are adjustable relative to the
base structure 30 through mechanical communication with
the adjustment mechanism 16 (see FI1G. 1). With reference to
FIG. 3, the central projection of the illustrated bore guide
carrier 14 carries a collar 21 having a threaded hole 74 and a

smooth hole 76 that allow the passage therethrough of a dual
threaded lead screw 78 and guide rod 80 of the adjustment
mechanism 16. As the lead screw 78 rotates, the bore guide
carriers 12, 14 simultaneously move 1n equal and opposite
directions toward or away from the abutment portion 34 of the
base structure 30. In alternative embodiments, the collar 21
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can be omitted, and the threaded and smooth holes 74, 76 can
be formed directly 1n the bore guide carriers 12, 14.

With reference to FIG. 4, the equal and opposite movement
of the bore guide carriers 12, 14 1s made possible 1n part by
supplying the lead screw 78 as a dual threaded lead screw
having a first threaded portion 108 and a second threaded
portion 110 formed 1n an opposite direction of the first
threaded portion 108. One bore guide carrier 12 remains in
mechanical communication with the first threaded portion
110, while the other bore gwde carrier 14 remains in
mechanical communication with the second threaded portion
110 during operation. As such, the threaded length of each of
the threaded portions 108, 110 generally defines the limits of
travel of each bore guide carrier 12, 14 1n mechanical com-
munication therewith.

The guide rod 80 1s generally parallel with the lead screw
78, and minimizes or substantially reduces the tendency of
the bore guide carniers 12, 14 to rotate commensurate with
rotation of the lead screw 78. It will also be recogmized that
the position of the bore guides 18 within the slots 46 and the
position of the central projection 60 within the channel 58
also assist 1n reducing the tendency of the bore guide carriers
12, 14 to rotate commensurate with the rotation of the lead
screw 78. By preventing such rotation, the bore guide carriers
12, 14 translate laterally upon rotation of the lead screw 78.

The distal ends of each of the lead screw 78 and guide rod
80 are supported by bearing blocks 82, 84. The bearing blocks
82, 84 permit the lead screw 78 and guide rod 80 to rotate
relative thereto. As illustrated in FIG. 4, each bearing block
82, 84 has a hole 86 for receipt of a distal end of the guide rod
80 and a hole 88 forreceipt of a distal end of the lead screw 78.
Similar to the bore guide carriers 12, 14, each bearing block
82, 84 has a central projection 90 that 1s recerved by the
channel 58 of the horizontal portion 36 of the base structure
30. Each bearing block 82, 84 has a pair of peripheral projec-
tions 92 at either end thereotf such that each bearing block 82,
84 generally encompasses a portion of the horizontal portion
36 of the base structure 30 and mounts thereagainst.

The adjustment mechanism 16 can also be supplied with a
support block 93 that also supports the guide rod 80 and lead
screw 78. The support block 93 has a central projection 95
received by the channel 58 of the base structure 30, and 1s
generally mounted to an underside thereot. The support block
93 has a smooth hole 97 for receipt of the guide rod 80, and a
notch 99 for receipt of a typically unthreaded portion of the
lead screw 78. The smooth hole 97 and notch 99 allow the
guide rod 90 and lead screw 78 to freely rotate relative to the
support block 93.

With reference to FIG. 5, 1n addition to the threaded por-
tions 108, 110 of the lead screw 78 as described above and
illustrated 1n FIG. 4, the bearing blocks 82, 84 also generally
define the outer limits or travel of the bore guide carriers 12,
14 respectively. As will be discussed in greater detail below,
under operation of the adjustment mechanism 16, each bore
guide carrier 12, 14 will move i equal and opposite direc-
tions represented by arrows 94, 96 toward one another or in
equal and opposite directions represented by arrows 98, 100
away from one another. It will be recognized that such func-
tionality allows the bore guide carriers 12, 14 to quickly and
simultaneously locate bore guides 18 relative to the base
structure 30.

With reference to FIG. 6, the adjustment mechanism 16
advantageously allows for the simultaneous adjustment of
position of each bore guide carrier 12, 14 1n a single operation
viamanipulation of a handle 102 attached to an end of the lead
screw 78. By rotating the handle 102 clockwise as illustrated
by directional arrow 104, the bore guide carriers 12, 14 will
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move 1n equal and opposite directions represented by direc-
tional arrows 94, 96 toward one another. Stmilarly, by rotating
the handle 102 counterclockwise as 1llustrated by directional
arrow 106, the bore guide carriers 12, 14 will simultaneously
move 1n equal and opposite directions represented by direc-
tional arrows 98, 100 away from one another. It 1s recognized
that the above operation could be reversed such that rotation
of the handle 102 and direction 106 will cause the bore guide
carriers 12, 14 to move simultaneously 1n equal and opposite
directions represented by arrows 94, 96, etc.

Each clamp assembly 24, 26 has a clamp mount 122 with a
threaded rod 118 extending therethrough. A clamp body 124

1s aflixed to one end of the threaded rod 118 and a handle 120
1s affixed to the other end of the threaded rod 118. As can be
readily appreciated from FIG. 6, rotation of the handle 120
causes the subsequent tightening or loosening of clamping a
work piece 20, 22 between clamp body 124 and abutment
portion 34.

As 1llustrated, the work pieces 20, 22 are clamped to the
doweling j1g 10 to form dowel holes 1n their end faces so that
a face joint between the two work pieces 20, 22 will be
formed. As explained above, the location of the bore guides
18 will govern the position of the resultant dowel holes 11
(FIG. 1) of the work pieces 20, 22. The position of the bore
guide carriers 12, 14 can be adjusted and determined using the
visual indicator 135 and linear scale 17 as described above and
illustrated in FIG. 1.

Alternatively, a reference work piece 132, e.g. typically
one of the work pieces 20, 22 prior to clamping the same to the
adjustable doweling j1g 10 as described above, can be used to
set the position of the bore guide carriers 12, 14. As discussed
above, the bore guide carniers 12, 14 move i equal and
opposite directions toward and away from abutment portion
34. As illustrated in FIG. 6, the bore guide carriers 12, 14 are
generally arranged symmetrically relative to a center line 134
of the abutment portion 34.

Each bore guide carrier 12, 14 has an inner peripheral
surface 136 that can be used to clamp the reference work
piece 132 between the bore guide carriers 12, 14 by turning,
the lead screw 78 1n the appropriate direction using the handle
102. It will be recognized from inspection of FIG. 6 that the
inner peripheral surface 136 of one bore guide carrier 12 faces
the inner peripheral face 136 of the adjacent bore guide carrier
14. As such, each inner peripheral face 136 serves as a refer-
ence abutment to the adjacent bore guide carrier 12, 14.

When the inner peripheral surfaces 136 make contact with
one another, a reference engagement line 134 1s defined.
When the bore guide carriers 12, 14 are adjusted such that the
reference work piece 132 1s clamped therebetween, the ref-
erence work piece 132 will be generally centered on the
reference engagement line 134. When the reference engage-
ment line 134 also coincides with the center of the abutment
structure 34, the reference workpiece 132 will likewise be
centered relative to the abutment structure.

Put ditferently, 1n certain embodiments such as that 1llus-
trated, the reference engagement line 134, center line of the
abutment structure 34, and centerline of a workpiece can be
coincident. However, 1n other embodiments, the above refer-
ence lines need not be aligned.

In the illustrated embodiment of FIG. 6, the work pieces
20, 22 and reference work piece 132 have widths respectively
represented by dimensions W1, W2, and W3. The distance
between the peripheral surface 136 of one bore guide carrier
12 and a center axis 131 of abore guide 18 carried by the same
bore guide carrier 12 1s represented by dimension W4. The
distance between the peripheral surface 136 of the other bore
guide carrier 14 and a center axis 131 of a bore guide 18
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carried by the same bore guide carrier 14 1s represented by
dimension W5. The distance between the first and second
reference surfaces 38 and 40 1s represented by dimension W6.

It will be recognized that one way to ensure the adjustable
doweling jig places symmetric dowel holes on the workpieces
20, 22 of FIG. 6 1s to manufacture the doweling j1g 10 such
that the center axis 131 of the bore guides 18 carried by one
bore guide carrier 12 will coincide with the first abutment
surface 38, and the center axis of the bore guide 18 carried by
the other bore guide carrier 14 will coincide with the second
abutment surface 40 when/if the inner peripheral surfaces 136
of the bore guide carriers 12, 14 are in contact.

As the adjustment mechamism 16 moves the bore guide
carriers 12, 14 along directions 94, 96 respectively away from
one another, the center axis 131 of the bore guides 18 of one
bore guide carrier 12 from the first abutment surface 38 will
be the same distance as the center axis 131 of the bore guides
18 carried by the other bore guide carrier 14 from the second
abutment surface 40. As a result, the dowel holes 11 (see FIG.
1) will be symmetric. Put another way, the dowel holes 11
drilled 1n one workpiece 20 will be the same distance from the
first abutment surface 38 (and likewise a reference surface
133 of that workpiece 20 in contact with the first abutment
surface 38) as the dowel holes 11 drilled in the other work-
piece 22 from the second abutment surface (and likewise a
reference surface 135 of that workpiece 22 1n contact with the
second abutment surface 40). Accordingly, the workpieces
20, 22 will present a very tlat surface when joined together
with a minimized or substantially reduced edge at their union.

Additionally, where the widths W1, W2 of the workpieces
20, 22 are equal to the width W3 of the reference workpiece
132, and the sum of widths W4 and W5 i1s equal to width W6,
the doweling j1g will quickly auto-center the center axes 131
of the bore guides 18 on the centers of the widths W1, W2 of
workpieces 20, 22 respectively. It will be recognized that
when the sum of widths W4 and W5 1s equal to width W6, and
the axes 131 of the bore guides 18 of each bore guide carrier
12, 14 are respectively coincident with the abutment surfaces
38, 40, the 1nner peripheral surfaces 136 will also be 1n con-
tact with one another. When a reference workpiece 132 of the
same width W3 as the work pieces 20, 22 1s clamped between
the mner peripheral surfaces 136, the axis 131 of the bore
guides 18 carried by one bore guide carrier 12 will have
moved away from the first abutment surface 38 half of the
width W3 (and accordingly half of width W1 of workpiece
20) of the reference workpiece 132. Likewise, the center axis
131 of the bore gmides 18 carried by the other bore guide
carrier 14 will also have moved away from the second abut-
ment surface 40 half the width W3 (and accordingly half of
the width W2) of the reference workpiece 132.

To proceed according to the above, an operator can simply
clamp two work pieces 20, 22 of the same widths W1 and W2
in the doweling j1g 10. An operator can thereafter clamp a
reference work piece 132 of width W3 between the bore guide
carriers 12, 14 by positioning the reference work piece 132
between the bore guide carriers 12, 14 and rotating the handle
102 of the adjustment mechanism in the appropriate direction
to cause the bore guide carriers 12, 14 to move 1n directions
98, 100 respectively. Alternatively, an operator can first adjust
the position of the bore guide carriers 12, 14 using a reference
workpiece 132, then clamp workpieces 20, 22 to the j1g 10.

As another alternative, where the widths W1 and W2 of the
workpieces 20, 22 are equal, an operator can {irst position the
bore guide carriers 12, 14 using one of the workpieces 20, 22,
then remove 1t and clamp 1t to the jig, along with the other
workpiece 20, 22. As a result, the bore guides 18 will auto-
center as described above when proceeding according to this
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alternative. As yet another alternative, and referring back to
FIG. 2, an operator can use the indicators 15 of the bore guide
carriers 12, 14 and the linear scale 17 of the base structure 30
to position the bore guides 18 at the desired location.

Referring to FIG. 7, one of the clamp assemblies 24, 26 1s
selectively removable so that work pieces 20, 22 can be
clamped 1n the adjustable doweling j1g 10 such that they are
generally transverse to one another. Such a configuration 1s
advantageous for manufacturing dowel holes for corner
joints, e.g. right angle joints. To facilitate this Tunctionality,
one or both of the clamp assemblies 24, 26 has a pair of
mounting posts 130 (see FIG. 1) extending {from a bottom
thereot. The mounting posts 130 are received by the mounting,
holes 44 (see FIG. 2) of the abutment portion 34 of the base
structure 30. It 1s recognized that both clamp assemblies 24,
26 can be removable, and positioned on either side of the
abutment portion 34 to accommodate various joint configu-
rations.

Once one of the clamp assemblies 24, 26 1s repositioned as
illustrated, and the work pieces 20, 22 are clamped to the
doweling j1g 10, an operator can adjust the position of the bore
guide carriers 12, 14 and likewise the bore guides 18 carried
thereby as described above using the adjustment mechanism
16. The operator can determine the location of the bore guides
18 using the indicator 15 and scale 17 (see FIG. 1) as
described above, or the operator can use a reference work
piece 132 also as described above.

As described herein, the adjustable doweling j1g 10 accom-
plishes the above noted advantages 1n part by using a pair of
adjustable bore guide carriers 12, 14 that can be quickly and
simultaneously adjusted symmetrically relative to a base
structure 30. As a result, embodiments of the adjustable dow-
cling j1g 10 overcome many of the existing problems in the art

as describe 1n the foregoing.

FIGS. 15-23 illustrate an alternate embodiment of the dow-
cling j1g 10 described at FIGS. 1-14. As will be described 1n
greater detail below, this embodiment of doweling j1g 210
shown at FIGS. 15-23 differs from doweling j1g 10 shown 1n
FIGS. 1-14 in two primary aspects. First, doweling j1g 210
incorporates adjustable bore guide carriers 212, 214 which
differ in their means of adjustment than bore guide carriers
12, 14 described above relative to FIGS. 1-14. Second, unlike
the base structure 30 that has a unitary abutment portion 34
and horizontal portion 36, doweling j1g 210 incorporates an
assembled configuration including base structure 230 which
has an abutment structure 234 that 1s recerved by a horizontal
structure 236. Each of these features will be discussed 1n turn
in the following.

As shown 1n FIG. 15, doweling j1g 210 includes a pair of
inner most bore guide carriers 212 on either side of abutment
structure 234, and outer most bore guide carriers 214 on either
side of abutment structure 234. Each bore guide carrier 212,
214 includes a plurality of bore guides 218 that are integrally
formed with their respective bore guide carniers 212, 214.
Bore guides 218 function in the same manner as described
above relative to bore guides 18 of FIGS. 1-14. Each of bore
guide carriers 212, 214 are removable from base structure
230. More specifically, inner most bore guide carriers 212
incorporate two different sizes of bore guides 218. Likewise,
outer most bore guide carriers 214 include yet another size of
bore guide 218. Each of bore guide carriers 212, 214 are
removable and repositionable relative to one another 1n base
structure 230 to position the desired bore guide 218 which
will be used.

Turning now to FIG. 16, bore guide carriers 212, 214 are
shown 1n an exploded view relative to base structure 230.

Each bore guide carrier 212, 214 includes slotted holes 276.
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Mounting screws 274 pass through slotted holes 276 of each
bore guide carrier 212, 214 and are installed 1n threaded holes
278 formed on base structure 230. Each bore guide carrier
212, 214 1s interchangeable with each other bore guide carrier
212, 214 by unscrewing mounting screws 274 and inter-

changing the desired bore guides 212, 214. When fully

installed, the bore guides 218 of each bore guide carrier 212,
214 extend through openings 280 formed 1n base structure

230.

Still referring to FIG. 16, clamping assemblies 224, 226
operate 1n the same manner as clamping assemblies 24, 26
described above relative to FIGS. 1-14. Indeed, each clamp-
ing assembly 224, 226 can mount to horizontal structure 236
ol base structure 230 or abutment structure 234 of base struc-
ture 230 depending on the desired joints to be formed.

Abutment structure 234 1s a separate component {rom hori-
zontal structure 236 and attaches thereto via mounting bolts
240. As can be seen from comparison of FIG. 16 to FIG. 4,
abutment structure 234 provides upright abutment surfaces in
the same manner as abutment portion 34 described at FIGS.
1-14. Abutment structure 234, however, also includes locat-
ing tabs 242 which are received in locating slots 244 of
horizontal structure 236. Each locating slot 244 includes
opposed machined surfaces 246 which are locating surfaces
for locating locating tabs 242 to ultimately maintain perpen-
dicularity of abutment structure 234 relative to horizontal
structure 236. Such a configuration advantageously allows
for horizontal structure 236 to be manufactured from a pro-
cess such as casting. Thereafter, only minimum machining of
locating surfaces 246 1s required to insure that abutment
structure 234 will maintain perpendicularity with horizontal
structure 236. Additionally, locating tabs 242 are also
machined to insure a precise fit between locating tabs 242 and
locating slots 244. Indeed, the outer most surfaces of locating
tabs 242 which face opposed locating surfaces 246 can be
machined in a single operation and set up to maintain a high
degree of dimensional stability.

Turming now to FIG. 17, a cross-section of doweling jig
210 1s 1llustrated depicting the interaction between locating
tabs 242 and locating slots 244. As can be seen 1n FIG. 17,
locating tabs 242 are installed 1n locating slots 244. The outer
surfaces of locating tabs 242 are in contact with locating
surfaces 246 of locating slot 244. Such 1nteraction between
locating tabs 242 and locating surfaces 246 insures a high
degree of perpendicularity of abutment structure 234 relative
to base structure 236.

Turming now to FIG. 18, a bottom view of doweling j1g 210
1s 1llustrated. As can be seen 1n FIG. 18, each locating tab 242
extends through locating slots 244 (See FIG. 17) approxi-
mately to the bottom most extents of horizontal structure 236.
Each bore guide carrier 212, 214 includes projections 250
which are 1n abutted contact with one another with the excep-
tion of 1nner most projections 250 of each bore guide carrier
212. The 1nner most projections 250 of bore guide carriers
212 are 1n abutted contact with locating tabs 242. As a result,
bore guide carriers 212 locate off of locating tabs 242 to
position their respective bore guides 218. When a workpiece
1s 1nstalled 1n doweling j1g 210, the same will also locate off
ol abutment structure 234 as described above so that bore
guide carriers 212 and a workpiece installed in doweling j1g
210 commonly locate off of the same datum. The subsequent
abutment of projections 250 of outmost bore guide carriers
214 with projections 250 of inner most bore guide carriers
212 as 1llustrated also serves to locate the bore guides 218 of
outer most bore guide carriers 214 1n a highly accurate man-
ner.
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Still referring to FI1G. 18, a pair of adjustment mechanisms
256, 258 are also provided to insure the accurate location of
cach bore guide carrier 212, 214 and their respective bore
guides 218. More specifically, each adjustment mechanism
256, 258 1ncludes a set screw 260 which 1s 1n abutted contact
with outer most bore guide carriers 214 to bias the same
inward such that the inner most projections 250 of each outer
most bore guide carrier 214 abut the outer most projections
250 of each 1nner most bore guide carrier 212, and the 1inner
most projections 250 of bore guide carriers 212 abut locating,
tabs 242 as described above. Slotted holes 276 which receive
mounting screws 274 permit movement of each bore guide
carrier 212, 214 1n a direction parallel to axis 280. Adjustment
of each bore guide carrier 212, 214 along axis 280 1s effectu-
ated by turning each set screw 260 using tool 262. Slots 264
are provided so that set screws 260 may be accessed via tool
262 from an exterior of horizontal structure 236. As a result,
cach of bore guide carriers 212, 214 1s adjustable 1n a similar
manner as that of bore guide carriers 12, 14 described above
relative to FIGS. 1-14.

All references, including publications, patent applications,
and patents cited herein are hereby incorporated by reference
to the same extent as 1 each reference were individually and
specifically indicated to be incorporated by reference and
were set forth 1n its entirety herein.

The use of the terms “a” and “an” and “the” and similar
referents in the context of describing the invention (especially
in the context of the following claims) 1s to be construed to
cover both the singular and the plural, unless otherwise indi-
cated herein or clearly contradicted by context. The terms
“comprising,” “having,” “including,” and “contaiming” are to
be construed as open-ended terms (1.¢., meaning “including,
but not limited to,”) unless otherwise noted. Recitation of
ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein, and each separate value 1s incorporated 1nto the speci-
fication as if 1t were individually recited herein. All methods
described herein can be performed in any suitable order
unless otherwise indicated herein or otherwise clearly con-
tradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as”) provided herein, 1s
intended merely to better 1lluminate the invention and does
not pose a limitation on the scope of the invention unless
otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the imnvention.

Preferred embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill
in the art upon reading the foregoing description. The mven-
tors expect skilled artisans to employ such variations as
appropriate, and the 1nventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements 1n all pos-
sible variations thereof 1s encompassed by the mnvention
unless otherwise indicated herein or otherwise clearly con-

tradicted by context.

What is claimed 1s:

1. An adjustable doweling j1g, comprising:

a base structure including an abutment portion that defines
a first locating surface for locating a workpiece;
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at least one adjustable bore guide carrier mounted to the
base structure and adjustable relative thereto;

wherein the at least one adjustable bore guide carrier 1s 1n
abutted contact with a second locating surface provided
by the base structure;

at least one adjustment mechanism for biasing the at least
one bore guide carrier into abutted contact with the at
least one second locating surface;

wherein the base structure includes a horizontal structure,
and an abutment structure removable from the horizon-
tal structure;

wherein the abutment structure imcludes a pair of locating
tabs and the horizontal structure includes a pair of locat-
ing slots, the locating tabs received by the locating slots
when the abutment structure 1s installed in the horizontal

structure; and
wherein the at least one adjustable bore guide carrier 1s

received through an opening formed through the base

structure.

2. The adjustable doweling j1g of claim 1, wherein each
locating slot includes a pair of machined locating surfaces 1n
opposed spaced relation, the pair of machined locating sur-
faces spaced at a distance substantially equal to a width of
cach of the pair of locating tabs.

3. The adjustable doweling jig of claim 1, wherein the at
least one adjustable bore guide carrier includes a pair of inner
most bore guide carriers, and a pair of outer most bore guide
carriers.

4. The adjustable doweling j1g of claim 3, wherein the inner
most bore guide carriers include mner most projections which
abut the second locating surface and include outer most pro-
jections which abut mner most projections of the outer most
bore guide carriers.

5. The adjustable doweling jig of claim 4, wherein the at
least one adjustment mechanism includes a pair of adjustment
mechanisms.

6. The adjustable doweling jig of claim 5, wherein each of
the pair of adjustment mechanisms includes a set screw.

7. The adjustable doweling jig of claim 6, wherein one set
screw 1s positioned to bias one of the outer most pair of bore
guide carriers into abutted contact with one of the inner most
pair of bore guide carriers, and wherein the other set screw 1s
positioned to bias the other one of the outer most pair of bore
guide carriers mto abutted contact with the other one of the
iner most pair of bore guide carriers.

8. An adjustable doweling j1g, comprising:

a base having an abutment structure and a horizontal struc-

ture;

a first and a second bore guide carrier positioned on either
side of the abutment structure, the first and second bore
guide carriers recerved through an opening formed
through the horizontal structure;

an adjustment mechanmism for adjusting the position of
cach of the first and second bore guide carriers relative to
the abutment structure;

wherein the base includes a horizontal structure, the abut-
ment structure removably mounted to the horizontal
structure;

wherein the abutment structure includes a pair of locating
tabs each having machined opposed first locating sur-
faces, and wherein the horizontal structure includes a
pair of locating slots each having a pair of machined
opposed second locating surfaces, the first and second
machined locating surfaces in contact with one another
such that the abutment structure 1s substantially perpen-

dicular to the horizontal structure.
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9. An adjustable doweling j1g, comprising:

a base having an abutment structure and a horizontal struc-
ture;

a first and a second bore guide carrier positioned on either
side of the abutment structure, the first and second bore 5
guide carriers recerved through an opening formed
through the horizontal structure;

an adjustment mechanism for adjusting the position of
cach of the first and second bore guide carriers relative to
the abutment structure; 10

wherein the adjustment mechanism includes a first set
screw positioned to bias the first bore guide carrier
towards the abutment structure, and the adjustment
mechanism includes a second set screw positioned to
bias the second bore guide carrier towards the abutment 15
structure.

10. The doweling j1g of claim 9, wherein the base includes

a horizontal structure, the abutment structure removably
mounted to the horizontal structure.

11. The doweling j1g of claim 10, wherein the first and 20

second bore guide carriers are removably mounted to the
horizontal structure.
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